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THE USE OF THE SPLIT-LOG DRAG ON EARTH 

ROADS. 



INTRODUCTION. 

The earth road is by far the most common type of highway in this 
country. Its cheapness in comparison with other types of construc- 
tion and the absence in many sections of the country of rock, gravel, 
or other hard natural materials for road building will render its use 
necessary for many years to come. 

There are at present in this country about 2,000,000 miles of such 
roads, most of which must be maintained by some means more or less 
inexpensive. The split-log drag is of great service on roads of this 
class, and an increasing mileage of the rural highways of this country 
is being kept in repair economically and well by the use of this simple 
implement. It is now in use in many States of the Union and in 
foreign countries also, and its adoption in most localities where there 
are earth roads will doubtless increase. 

The aim in writing this bulletin has been to give a concise descrip- 
tion of the construction of the split-log drag and the method of using 
it which will give the best results. The ditch cleaner, another useful 
implement for use on earth roads, has also been briefly described. 

THE CONSTRUCTION OF A SPLIT-LOG DRAG. 

The author has experimented with a great variety of devices for 
road dragging, but has found the two-slab log, or plank drag with 
liberal "set back" the most satisfactory. Double drags for working 
both sides of the roadway simultaneously have been tried with only 
limited success. The reason for this lies in the fact that both sides 
of an earth road are never exactly alike. This causes the two parts 
of the drag to work unevenly and to interfere with each other. It is 
also impossible for one man to operate both parts successfully, as will 
be shown later on. 

Two mistakes are commonly made in constructing a drag. The 
first lies in making it too heavy. It should be so light that one man 
can easily lift it. Besides, a light drag responds more readily to various 
methods of hitching and to the shifting of the position and weight of 
the operator, both of which are essential considerations and are dis- 
cussed more fully under the head "How to use a drag" (p. 9). A 
drag can be made heavier at any time by proper weighting. 

The other mistake is in the use of squared timbers, instead of those 

with sharp edges, whereby the cutting effect of sharp edges is lost and 
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the drag is permitted to glide over instead of to equalize the irregular- 
ities in the surface of the road. These mistakes are due partly to 
badly drawn illustrations and plans of drags which have occasionally 
appeared in newspapers and partly to the erroneous idea that it is 
necessary that a large amount of earth shall be moved at one time. 

A dry red cedar log is the best material for a drag. Red elm and 
walnut when thoroughly dried are excellent, and box elder, soft 
maple, or even willow are preferable to oak, hickory, or ash. 

The log should be 7 or 8 feet long and from 10 to 12 inches in diam- 
eter, and carefully split down the middle. The heaviest and best 
slab should be selected for the front. At a point on this front slab 4 
inches from the end that is to be at the middle of the road locate the 




Fio. 1.— Plan and elevation of split-log drag. 



center of the hole to receive a cross stake and 22 inches from the other 
end of the front slab locate the center for another cross stake. The 
hole for the middle stake will lie on a line connecting and halfway 
between the other two. See figure 1. The back slab should now be 
placed in position behind the other. From the end which is to be at 
the middle of the road measure 20 inches for the center of the cross 
stake, and 6 inches from the other end locate the center of the outside 
stake. Find the center of the middle hole as before. When these 
holes are brought opposite each other, one end of the back slab will 
he 16 inches nearer the center of the roadway than the front one, 
giving what is known as " set back." The holes should be 2 inches in 
diameter. Care must be taken to hold the auger plumb in boring 
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these holes in order that the stakes shall fit properly. The hole to 
receive the forward end of the chain should be bored at the same time. 

The two slabs should be held 30 inches apart by the stakes. Straight- 
grained timber should be selected for the stakes, so that each stake 
shall fit snugly into the 2-inch hole when the two slabs are in the 
proper position. The stakes should taper gradually toward the ends. 
There should be no shoulder at the point where the stakes enter the 
slab. The stakes should be fastened in place by wedges only. 

When the stakes have been placed in position and tightly wedged, 
a brace 2 inches thick and 4 inches wide should be placed diagonally 
to them at the ditch end, as shown in figure 1. The brace should 
be dropped on the front slab, so that its lower edge shall lie within an 
inch of the ground, while the other end should rest in the angle 
between the slab and the end stake. 




Fig. 2.— Perspective view of split-log drag. 



A strip of iron about 3£ feet long, 3 or 4 inches wide and J of an 
inch thick may be used for the blade. This should be attached to the 
front slab, so that it will be One-half inch below the lower edge of the 
slab at the ditch end, while the end of the iron toward the middle of 
the road should be flush with the edge of the slab. The bolts holding 
the blade in place should have flat heads and the holes to receive them 
should be countersunk. 

If the face of the log stands plumb it is well to wedge out the lower 
edge of the blade with a three-cornered strip of wood to give it a set 
like the bit of a plane. 

A platform of inch boards held together by three cleats should be 
placed on the stakes between the slabs. These boards should be 
spaced at least an inch apart to allow any earth that may heap up 
and fall over the front slab to sift through upon the road again. 
The end cleats should be placed so that they will not rest upon the 
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cross stakes, but drop inside them, while the middle cleat can be 
shifted to either side of the middle stake. These cleats should extend 
about an inch beyond the finished width of the platform. 

An ordinary trace chain is strong .enough to draw the implement, 
provided the clevis is not fastened through a link. The chain should 
be wrapped around the rear stake, then passed over the front slab. 
Raising the chain at this end of the slab allows the earth to drift past 
the face of the drag. The other end of the chain should be passed 
through the hole in the end of the slab and is held by a pin passed 
through a link. One and one-half trace chains are sufficient. 

In many logs the grain runs around the tree in such a way that 
when split the slabs will be in a "wind." If this wind is not more 




FlQ. 3.— Plan, front and side views of plank drag. 



than 4 inches in 8 feet, the timber can be used to good advantage by 
setting it so that the blade end of the log shall slant forward when the 
other end is perpendicular. The construction of the drag in this case 
is the same as given above, but care must be taken that the holes 
bored to receive the stakes are plumb. No wedging under the lower 
edge of the blade is necessary in using such a log. 

Drags are often constructed of planks instead of logs. There is 
nothing in the construction of a plank drag that calls for particular 
mention except the strengthening of the planks along their middle 
line by a 2 by 6 inch strip, as is shown in figure 3. A triangular strip 
may be used under the lower edge of the blade to give it the proper 
cutting slope. 
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HOW TO USE A DRAG. 

The successful operation of a drag involves two principles, which 
when thoroughly understood and intelligently applied, make road 
working with this implement very simple. The first concerns the 
length and position of the hitch, while the second deals with the 
position of the driver on the drag. Each influences the other to a 
large extent, and successful manipulation of the drag is dependent 
upon an understanding of both of them. 

For ordinary purposes the snatch link or clevis should be fas- 
tened far enough toward the blade end of the chain to force the 



Fig. 4.— Perspective view of plank drag. 

unloaded drag to follow the team at an angle of 45 degrees. This 
will cause the earth to move along the face of the drag smoothly 
and will give comparatively light draft to the team, provided the 
driver rides in the line of draft. Sometimes, however, conditions 
are met which require special treatment, and in a rolling country 
such conditions are not infrequent. Often a flat place several rods 
in length or a seepy spot needs special attention. 

The distance from the drag at which the team is hitched affects 
the depth of the cutting. Shortening the chain tends to lift the 
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front slab from the ground; a longer hitch causes the blade to cut 
more deeply. The length of hitch may be regulated by lengthen- 
ing and shortening the chain at the end which runs through the 
hole in the blade end of the drag. 

If small weeds are to be cut or a furrow of earth is to be moved, 
the doubletree should be attached rather close to the ditch end of 
the drag. The drag will now move nearly ditch end foremost, and 
the driver should stand with one foot on the extreme forward end 
of the front slab. This will swing the drag back to the proper 
angle and will cause the blade to plow. This hitch requires slow 
and careful driving in order to prevent the drag from tipping for- 
ward. If the blade should plow too deeply, as it may do in a wet 
spot, the driver should shift his weight toward the back slab. 

If straw and weeds clog the blade, they can usually be removed 
if the driver shifts his weight to a point as far as possible from the 
ditch or blade end. Similarly, if he steps quickly away from the 
ditch end, the load of earth may be dropped into a low place or 
mudhole. 

Some attention should be given to the edge of the blade. In the 
beginning, the average earth road requires no steel plate on the 
drag, though the drag will be better preserved if the steel is applied 
at first. At the end of a year's work, if the dragging has been 
faithfully done, a steel plate will be needed. If the twist of the log 
is properly used, or the three-cornered strip of wood is placed under 
the blade as described on page 7, a flat piece of steel will answer. 
In case the blade stands perpendicularly it should be slightly cupped 
when sharpened. 

Usually two horses are enough to pull a drag over &n ordinary earth 
road. When four horses are used, they should be hitched to the drag 
by means of a four-horse evener. The team should be driven with 
one horse on either side of the right-hand wheel track or rut the full 
length of the portion to be dragged, and the return made over the 
other half of the roadway. 

The object of such treatment is to move earth toward the center of 
the roadway and to raise it gradually above the surrounding level. 
While this is being accomplished, all mudholes and ruts will be filled, 
into which traffic will pack the fresh earth. 

WHEN TO USE A DRAG. 

The drag does the best work when the soil is moist, but not sticky. 
The earth then moves freely along the faces of the slabs. If the 
roadway is very badly rutted and full of holes, it may be well to use 
the drag once when the ground is slushy. This treatment is particu- 
larly applicable before a cold spell in winter when it is possible to have 
a roadway freeze smooth. 
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A smooth road surface is secured by this method. Clay, when 
mixed with water and thoroughly worked, becomes remarkably 
tough and impervious to water. If compacted in this condition 
it becomes extremely hard. 

Another valuable result of dragging is the reduction of dust, for 
the particles of clay cohere so tenaciously that there is but little wear 
when the surface is smooth. Dust on an earth road is due to the 
breaking up under traffic of the frayed and upturned edges of ruts 
and hoof prints. If the surface is smoothed after each rain and the 
road dries hard and even, no edges are exposed to crushing and the 
only dust which forms is that due to actual wear of the road surface. 

There are so many influences at work and conditions are so varied 
in different localities that it is quite impossible to lay down a general 
rule for the number of treatments needed to keep a road in good con-, 
dition. A tough clay or a stiff sandy clay will resist the action of 
wheels and hoofs for a longer period than a loam, other things being 
equal. Certain sections of a roadway will require more attention 
than others because of steep grades, seepage, exposure to hillside 
wash, etc. The best guide in meeting these conditions is the knowl- 
edge and experience gained while dragging the roadway. 

There is one condition, however, in which special treatment should 
be given to a road. Clay hills under persistent dragging frequently 
become too high in the center. To correct this it is best to drag the 
earth toward the center of the road twice and away from it once. 

USE OF A DRAG ON ROCKY OR GRAVELLY ROADS. 

In soils full of loose stones or even small bowlders the drag has done 
good service. The loose stones are drawn into a windrow down the 
center of the road while the earth is deposited around the bowlders in 
such a way that the surface is leveled. The loose stones in the center 
of the road should of course be removed. Where there is a large pro- 
portion of small stones or gravel the drag will keep down the inequali- 
ties in the surface. 

COST DATA. 

There is little available data on the cost of maintenance of earth 
roads by dragging. However, there is no doubt as to the economy of 
the drag, either in first cost or in its operation. The most elaborate 
form will cost but a few dollars for material and labor, while one man 
and team can operate it successfully under all usual conditions. As 
a consequence, the statements given below are well within reason and 
indicate what may be accomplished with a very small outlay. 

The following figures show the cost of maintaining ordinary country 
roads per mile per year without a drag, and may be taken as a basis 
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of the cost of such maintenance. They were obtained in Kansas by 
Prof. W. C. Hoad, of the University of Kansas, in 1906, and were 
taken from the official records of the counties: 



The average cost is $42.50 per mile per year, and it may safely be 
said that the cost of dragging would be trifling in comparison. 

Mr. F. P. Sanborn" states: "The least expense per mile [for 
dragging] was about $1.50; the greatest a little over $6; the average 
expense per mile for 5J miles a little less than $3." Commenting 
further, Mr. Sanborn declares: "The writer has lived by this piece of 
road all his life, and although we have had the extremes of weather 
this season, both wet and dry, not for forty years has the road in 
question been so free from mud and dust. Parties who have known 
the road all their lives are agreed that it never was in so good con- 
dition a season through." 

When Mr. E. H. Aishton, general manager of the Chicago and 
Northwestern Railroad, investigated the work of the split-log drag at 
Sac City, Iowa, preliminary to the campaign inaugurated by that com- 
pany in 1905, he learned that one township had experimented with 
the drag on 28 miles of highway, for a year. He found that the 
township paid for the making of the drags and hired men to use 
them, including the original cost of the drags when figuring the 
expense of the year's work. The total expense for the twelve 
months averaged $2.40 per mile, and the roads were reported to have 
been "like a race track" the larger portion of the year. 

A neighborhood of farmers in Ray County, Mo., employed one of 
their number to drag a 5-mile stretch. He received compensation at 
the rate of $3 per day. When the end of the year came and a settle- 
ment was made, the cost for the year was found to be $1.66 per mile. 
The road is a tough clay and my informant declares it was always 
much better than the other roads in the neighborhood. 

Prof. William Robertson, of the Minnesota Agricultural Station, 
after a year's experience in dragging a "main road made entirely of 
gumbo without any sand or gravel, and which during the past year 
has shown no defects either by rutting or development of soft places," 
fixes the cost of the work at not to exceed $5 per mile. 



Crawford County 
Douglas County. 
Franklin County. 
Johnson County. 
Neosho County.. 
Saline Couaty... 



$52 
38 
34 
48 
40 
43 



"Report of Highway Commissioner of Maine, 1906, p. 112. 
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CONSTBUCTION AND USE OF A DITCH CLEANEB. 

The ditcher or ditch cleaner is a convenient device for clearing 
ditches. It consists of a guide plank, 2 inches by 12 inches by 12 feet, 
and a mold board, 2 inches by 12 inches by 8 feet. These are braced 
with a crosspiece 3 feet long as shown in figure 5. The mold board 
should be shod with an iron plate \ inch by 4 inches by 3 feet, held in 
position with f-inch bolts countersunk. The cross brace should be 
hollowed 3 inches on each side at the middle, the hollowing to begin 
not less than 4 inches from each end, in order that its bearing against 
the guide and mold board planks shall not be shortened, nor the nail- 
ing space decreased. This is done to prevent earth from heaping up 
in front of the brace. A light platform is needed to make the use of 
the ditcher safe. 




I 




T ■ 

! | . . . - 









Fig. 5.— Plan ol plank ditoh cleaner. 



The hitch is made as shown in figure 5, the short side of the chain 
being about 2 feet 3 inches in length and the long side 8 feet 3 inches. 
The chain is made to pass over the mold board, so that it may clear 
itself more readily. Two or three horses, according to the difficulty 
of the particular condition, are necessary to clear a ditch. 

To secure the best service from the ditcher, a weight of about 200 
pounds should be placed over the front end. The essential thing to 
be gained is to have the ditcher maintain a smooth, even surface on 
the bottom of the ditch. There is then no obstruction to the flow of 
water. This requires that soft, muddy holes be passed over lightly 
and hard, high places be reduced. This result is obtained if the 
driver shifts his weight forward or backward as a high point or a mud- 
hole is approached. If the driver shifts his weight forward, the point 
of the ditcher is driven into the ground. If he moves back, the pres- 
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sure on the forward end is relieved and the pull on the chain tends to 
raise it. 

Besides clearing the ditch, the ditcher assists in preserving the 
slope from the side of the road to the bottom of the ditch. This 
keeps the road safe from possible accident to traffic from ditches with 
too abrupt slopes. 

CONCLUSION. 

The advantages to be gained from the persistent use of a road drag 
may be summarized as follows: 

1. The maintenance of a smooth, serviceable earth road free from 
ruts and mudholes. 

2. Obtaining such a road surface with the expenditure of very little 
money and labor in comparison with the money and labor required 
for other methods. 

3. The reduction of mud in wet weather, and of dust in dry weather. 
There are also several minor benefits gained from the use of a road 

drag, besides the great advantages which always accrue from the 
formation of improved highways, of which may be mentioned the 
banishment of weeds and grass from the dragged portion of the road. 
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